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(54) ELECTROLYTE FILM AND FUEL CELL USING THIS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrolyte film which 
can obtain high ion conductivity by introducing relatively little 
amount of ion exchange group, and to raise CO-resistant nature 
of an electrode and its durability, by mitigating or making 
needless to humidify the electrolyte by accessory machine, in a 
low-temperature operating type fuel cell. 
SOLUTION: The electrolyte film 10 is provided with a film 
support body 12 which has a through hole 12a penetrating in a 
thickness direction, and an ion conductive substance 14 
introduced into the inside of the through hole 12a. Moreover, 
the fuel cell has a film electrode zygote 20 which joins an anode 
40a and a cathode 40b to both sides of the electrolyte film 30 
having the structure such as the above descriptions. Moreover, 
the anode 40a and the cathode 40b are provided with catalyst 
layers 44a and 44b which gaseous phase side surfaces of the 
electrolytes 50a and 50b in the catalyst layer are covered with 
water repellant layers 52a and 52b. It is desirable to use a 
fluoride system material as the water repellant 52a and 52b. 
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OSr«fi&t-5tt5?®)g3 0 £ LT. Jl^JfilKB: 

[0 0 7 0] ®?t!l^l<:J;5±J?S^®8?®Bl3 

[0071] $ <bK, %m#* b LT5fefC#*S:/8v ^ 

rtCOOgii^HSi' ^9T\ rtl-^rTy— K4 0afi|© 
jg*^5 2ai:bT^V>5i:. ftfc^44a^CO© 

J:!?l!H£;*;fc^<<#*). «*D|fia«3tf|fi]_k1-6. 
[0 0 7 2] #Ct£, m*®5 2 a, 52 bO*»«CO 
VT, f^ffllCtaK-f 5= JStWI 5 2 a, 5 2 b©MlCO 20 
ft!$Sf4 4a. 4 4b©5tfS{»J*ffiKBfckt£ 

-rs^-y^xtt^-y ^?ri/^„ «^*Si> *n v^- 
y^rft. fcioikioygx-m-fz-k&X'ZZo atz. efck 
tty^n^-b-^y^iHU •ft;i««rc'«$ixsi^k 

•fty * n ^rlhv^-y vo 2 ~ 2 0 0 SffcSrl 5. 
[0073] 30 
ttfcl] X* - „ M (OR) » 

[0 0 7 4] jtl^JCJo^T, ntt, 1~3*TC9S 
t&TCfc-So MJ44ffi<D^j^S7C3gXfl^S7C*'Cfe«9, 

[0 0 7 5] TC^iO^-LTV^Xfi. 
*co^£;^ LTV hiil^xD^mi^ym 

\z.w%mi-otz.t><Diimzmmx-hz>. gfokg 

T-y/WS^) tfcottS^. Ski-, 2<@ 
^<08fck£aS7G*MfO*££- LTV &m<M 

[0 0 7 6] w©J:5«S**^*o^>iM»{*:4:t, 
XiX Mrtmia* , ( 3 , 3 , 3 - h y 7^a7n fcT 
AO by ^ (hy^P'^o-i, 50 
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1, 2. 2-7h7tKot^f-/l') hi^Hf-W^ 
>\ (^/^^tr^A^o-l, 1, 2, 2-fh7t 

[0 0 7 7] tt8SEIIl*!®fi?g5 0 a , 5 0 b CDSCfBfi'lS 

£\ SKKfifc, l^^^K^^P^ff-viuP^SS-i- 
£*VTVvT>b&<, £>5VMi, 2«£Lh©^k^<^n 

x. mgmffi-ftuz^ x 

[oo7 8] *fc, *3wsie*5vv-c r^jj tn. mm 
irt^ifsoa. 5 o b <o^m^mm^mmm-\z 

7l-, m%Mm&jmt£— mtL-xm^h^ 0 * 

v\ 

[0 0 7 9] #&8lF*3®ft?S5 0 a, 5 0 b«>»ft«& 
Sr^ LTTk^^t^S 4 2a. 42b {BJtC^ffi ^n-^T 

v\ mi'ML, mmm^mmwBOa, sobco^ts 

■fZk, ^Eg44a, 4 4b^t>feSt)l4 2 a, 42 
T#^©T. ^i<*©#^ s «I«$tt5. L^t>, 

r <o x 0 temmstmft. ^«^t ltv 

COT. ii§44a, 4 4b^CDSFS^(Oit8biiSpi$ 

^LT^«rr5«mm?iw^6.tL« c 

[0 0 8 0] ^ M209*^J{COV^Tlftm-S o jg 
7Wl52a, 5 2b©^2 M^SF^m^?® 
5 0a, 5 0bcoSCtg{B^Blcfc5W3i-v^^Si:tt£ 

^^S^atS^^-Br^iSSirLTtt, »c<^t:2 
<^»CT«$ix5m4«T>-^57^^S^fiig/i— 0iJi: L 
T^fPiixS. 
[008 1] 

2] (R 4 N) Y 
[0 0 8 2] ft.2<D3S3Zt3^X* R(t. —^CiZT^/U 
Sx TJJ/vS. Ty— /v-S^Tfc-5^. 3W8WICJ3V^T 
RWffiStli, 4#(cpat$n5tOT«:^< x S*gd 

v^g7KttSrft-^i-5fci*^« % R«t, ±igLfcT/v-^/P 



(9) 

IS 

mmx&z„ mmm*tm£-rz>&R(x w\—<n 
yi*, i^r^T-fc«?, zvmm. <mz 

[00831 i ©«fc 5 *^St L-Ctt, JWW*JKtt, K 
h!/^ fAST Is^— tpJ*.? o y K i?7f7 1) A- 
•^W^^^yK, 3. 3. 3-hV7sl> 

[0 0 8 4] <C*S, ftte»Hrt®»K5 0a, 50 b<D$L 

ziax ^mi^um&^mm 4 4a, 44b ossts 

[0085] M^^fgf5 0a, 50b«D^fBfl!^ 

<<*^3&i&&m&fcJ: Vfvyt £*U JtfcWII 44 20 
a, 44bi^St|ti4 2a 1 4 2 b '^)*03#ttJi^|I 

SJ&^^attSr^rbTV^ro-^ «*^B4 4 a 4 4 4 

[0086] m 3 <^>*^jicov *x®mtZo m 30 

5 0a, 50b «D»tB{|«ElC^$r^-UTSf£;^S 

AtoHjKht, CF, , ^y^hy^yv-^-aai^u 
V CKAT, itt* rpTFEj i:V^<, ) , 7jr(blfy 

[0 0 8 7] ^tBWtii^-ar^^fetl, teHJf-SJg 

(fiJilf, SfcM»m<hL.TCF4 «rfllv*a#g\ 40 
7"7X-vM31j£7)S$BiT'S)So fcfeSSf F*3tt8?@5 0 a , 
5 0bC9*ffilc:*tLTCF, SrffiV^fc^X-T^aSrtT 

te£Sg^£$$£llF>?S8?®5 0a, 5 0bco^BiB» 

[0 0 8 8] tflxtf. «WcttW»tLTPTFE 

fWff5 0a. 5 0 b<Z>*EK:*f-LTPTFE<E>;*X 

y*y^*4a£fT?£, «t^m^CT, •ffig^j? 

£<DPTFE^£ft&ggf§(*l®$f«5 0a, 50b©^ 50 
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[0 0 8 9] *fc % mii. «7Kt4*mtUT7^ttr 

®WS50a, 5 0b^7 2/-fbf->^Sr|gS^)i4$^ 

£tfi$Sil*fg8?«5 0a, 5 0b cO^&«E(cjf^i- 

[0090] 7 y at»<Og^*fe8**tt, -ASf'^Jtr*f 
\~xM!mxhz><DX. ^Stofci-SiWlHcJ: »k Jg 
*i«^d^/j:5^-^S3RSrft^irt®??K5 0 a , 

5 0bo^affl!l«ffi^fiH-sw«fflii-efc5„ rtu- 

0 a , 5 0 h&m<D%? PiPHfiKfrsT. 
— £ i &X% Z 0 U5*t>, IiOip^ 

V>-5cOT?, ^SS4 4a, 44 b^Kffotf;* 

[009 1] JK4«)JMt«Wcov^-cK»1-«. ® 
7kS 5 2 a , 5 2 b«l4©M» 
5 0a, 50bt L-C, ^OSlcSg^imJC^TKtet:^ 
^vh^IM^DIS (OTF, -ix^ r^Kft 

®»f5 0a, 5 0b <30^miimffii--(Bffi$-a:5 r i: 

[0 0 9 2] rr-C, — as^c : C 

f, - (cf 2 ) » -xm^^m^-m^^. mfc-z 

2«-bd>$fiL<, $bl*JL<ttl0jJLbTfc5 o 
fiU n^2 0 0&ix.5i, SWHSTl, «1 
SrffMUK /i5C-C, n!42 0 O^T^W* LV\, 
[0 0 9 3] SteKtt®lPH<oefeK-fe^>hUj^|. 
^^•li, %Hz.mfe£ixZ*><DXl-±ti:\,\ -T^fc^, BK 

«H1BW«a6Wc-fe^ >hZ%£&£-£tzh<DXib^xi> 

[oo94] z<r>xo ttmmmMWk ltis, Mtm 
— vxm? htiz> e S6^irtmfi?H5 0a, 

5 0 bKfcJ:, ^7K1±»l?®^*3!6-Cfflt>Tt>A<, *i>^ 
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[0095] mjktmmnz^jMmm ftwsm 5 0 
a, 5 0 b t. mmixmm^m\.it.fmb<Dm^m 

j&/l44a, 4 4btfMf&£iZZ a &3&JS|&ic 

m^^^^h^mmmAA a, 44b 

<D£Ct§<M*Bl£K?iJU ft6SBlrtm«?«5 0a, 5 0b 

ttSr^TL-O^cD-e, fl4$£li4 4 a, 4 4b^0t?^ 10 
*<Z>*m£P.a#1-;5::i/jK x j£ti42a. 4 2 b- 

[0096] #cfc %^<mmimztimmm<v§m 

jt^SHi, *"f, ®Cy*fr3 2<DJSii?L3 2 artlc^^- 
>^«t^I® 3 4 £?gA Lfc«^g31 3 OWjSISlCteSE 
I44a, 4 4b&S£-L, &V^C\ ±i6Lfca^0^r 
ffiSrffl^TMSE^F*ra«?®5 0 a , 5 0b«Z*Rffildg7k 
I52a, 5 2b &*&-{£flML«£, ft8SBl4 4a, 20 

4 4b<Z)3?ffiK:«mH4 2a, 4 2b *m&t%imx 
fc^o SIMM 4 2 a. 42bll «14 4 
a, 44bi:&£-LTt>&<, fcSMi, 

[0097] ftfe8Ul44a. 4 4 b ^StM 6 a , 4 
6b, tL<(*, M4 8a> 4 8b75S^{C<ffig®rt 
ffiS?®5 0 a , 5 0b K^^ftfc^O^citi:, #j 

mm^mmms oa, sob^ffiia^strjgTWis 2 

a, 52b ft*&-lC3Ktftbfc«. &RM4 2a, 42b 
•rJ^^AtW^ffO t, %mM4 2 a, 4 2bOgf 30 
Ort, ^ffi LTV *3g|5#tf5Jg/WI 5 2a, 52 b&D« 
iirtt^SSOa, 5 0b4r^t5&>?, Itt^44 

a, 44b<bifctWl4 2a, 4 2 b aSH&&HjiCjga§ L-fc 

[0098] ^2(DSgt*^li, V- h#<Dfcfe& 

I44a, 4 4b*ffiHU #CV^C, _kJtLfc»<rC!># 
ffiSrfflV vrMKIIrtlffinr 5 0a, 50b 
152a, 5 2bS^-f«Lfc^ SbWl5 2 a, 

5 2b/^££^fcte8B!4 4a, 4 4bSr®SS)B3 
OJdg^-L, £<b(C, ®$Di4 4 a, 4 4b CD^Eirfe 
8cJl4 2a, 4 2bSrJi«-'5*fe-C-fcS„ r<D«^- 

iftifcS4 2a, 4 2bl3, ^£-bTt&<, 

[0 0 9 9] 3g3«iS£*&li, *-f, W*?18Bl3 0<Z> 
*SWW»4 4a, 44b£rJgj&U &<^T\ 
4 4 a, 4 4 b<Dmmz.mkm4 2 a, 4 2bS^^b 
ttftjUf 4 2a, 42 b «*»&BfeMfc« * n dHf^ 
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^tSWffi^Srm \ A*jSEBf'9®B®5 0 a , 50b©a 
fWtttfl5»=«*li 5 2 a , 5 2 b Srfl^&ri^-Cfe 

imtz&mmm&mw&frftz z. t t*x% a. 

[0 10 0] %4<DW£>mt, i%€42a. 
4 2bK#S8£l44a, 4 4b2r^U #CVv?, fc3& 
I42a, 4 2b»bWiPWf5 0a, 5 0b 
<©*[§K3g7WI 5 2a, 52b ttm. Lfc&, fiM 

3 o tm^-r^^mxh^o 

[0 10 1] 

zmtsm&imvtc* tsmm^n. Dt&4 3mm, 

«S 6 0 u m-C?, iS^ 0 . 1 u mOigiifUJSffilcSiiK 
TVi^ffl v ->fco 

[0 10 2] *"f, TA'$.-J-*lr7l'>74/U'*&7x. 

y-/«^j«ic^&-ci 04MWK»u ^a-csftbfc. 

T?&4flLfc^, 6<7kSfeL, 5SiiTLP^Ei'l^?-Sco 
[0103] »?>ixfc«fl?fi>g|(£o^T, ^./u^v^S 

[0 104] # hMzMf&Sm^^ ''T, ^^-v 

e^srjaj^ Lfco *->eaittHt, lkHz© 
2 4&HPteKi 5 sij^L7to i-^*,, wmmz 2 

few^^^-vi 1 2 (7 F A ifc4tiK> T^^, ^{Wt)^ 
e>6^m*p< s/*Lfce^«Srffi73l. 6MPa-CjfL 
iSiT-Clfitt^jBljeu i©«Di»e>t7^^1 l 2fc*tt 

[0 10 5] /«£*>, Jt®SOiti6, ^-7^^->-l 12 (r 

a«AS:Sr*», j^ffi^: 1 k H z <D#M 2 iSg^^tci 9 

[0 10 6] ^7^^112^ W4fl^Sfcl9 
O^./u^V'i^^AJI (KIT, CtlSr r^/wi,>^^ 
irV-'Po ) tel. 3mmo 1/cm 1 , ^Vfc^t 
S«0. 0 8 S/cm-?fc<3, ^/L-^^S^^iC^li- 

5» ) »i, 0. 06 2 (S/cm)/(mmol/cm 
8 ) -Cfcofc, 
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[0 10 7] imcstu *»Wlc«<5W)HBBI©» 
^ ^^l^mS&B.tiO. 1 5 8mmo 1/cm' , 
J*^fcmmi±0. 018 2S/cmf&9, t7-f^ 
>-l 1 2i9{gVHBt^ofco L^L^5?>. Jt^S 
I*, 0. 1 2 (S/cm) / (mmo 1/cm') "C$> 
9, ^y^Vl 1 2«X»2ffiFi:/Xo3t. iflafeiWi, 

ttswwc/iwiv *te-?a>o x itiv m- 

[0 1 0 81 *fc, •f74*>\£fi&£tlZ>s<— 10 

roio9i r.tuc*fu *%mic<mzwMmm*. m 

I4, 12. 4/nm' -e&!9, -J&eOjiS^ttfiSSCJ: 0 

[oiioi <3mm 2 ) wTcD^iiRtc i <o #§8m\c& 

&WB9tt>&&3flttHI (13cm 2 ) SrS^-Lfco Ik 
^T, ^H©*ffilC3 0 0« 1© (3, 3, 3-hy 

[0111] #?>nfc*m®lb«r^v^38®i^*ffo 

1 0 p pmWCO^Sr&tfSfcS^St^StSr 
JBv\ PtS«oiS, ^H&Sioot, SS^BISO. 5 
A/cm 2 , MMHK1. 5. ffiftGMMil. 5iL 
fc, ^SBfi0iJt?f#^Hfc^@lfel4, rco«tp/«cffia*i 40 

[0112] uLh, ^sstmom^m^^^xtmK. 

[0 113] 9i*A &2\zzFrtlKRMmzt&*Ttis 
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w*§£-K:i4, * y- Kffly^w^TKJlSraS^T'bm \ 
[0 114] ±lEHIfe^«i-X?l4, -ftf- 

[0 115] 

[0 1 1 6] *fc» *3S9!f4, ®5¥®SOpBj®IC«SB6S 

[0 117] ®itfy>&< ^t-^r^ ftHRtt 

[0118] $ JgTk^i LT, 7?^M 
V ^c»a-|CI4, C owMtmu 

imii m 1 ( a ) »4, *wmmz>nmmg&>im& 
mm-eh<o. mi (b) «, -ewtfc'cKMia-cfcSo 
[02] ^Ko-nsfi«7^jg{c^5«imm{^^ 

10, 1 0 a, 30 
1 2, 3 2 

12a, 32a ^iiTL 

14, 34 -fx-^&mmm 

14a yfry^y^^ 
20 ^S^^ 
4 0a 7/- K 

4 0b * y— K 

4 2 a, 4 2b ffi&m 

4 4a. 44b Mm 

4 6a, 46b fi^t 
48a, 48b ftm 

5 0a. 5 0b ft^EgP*1«^K 

52a, 52b mxm 



02) 
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